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(54) HEATING DEVICE 

(57)Abstract: 

PURPOSE: To provide a heater capable of being used in 
common in response to power supplies with different 
voltages and extend the life of heating elements by changing 
the resistance value of the heater via a simple action. 
CONSTITUTION: Belt-like heating elements 3a-3d of a 
heater H have the same width, the same length, and fixed 
resistance values as independent heating elements. Terminals 
4b of the heating elements 3a-3d are connected in parallel by 
wires 8 and connected to the contact 9a of a switching 
means 9, and wires 8b branched from the terminals 4b are 
connected to contacts 10a-10d of an automatic selecting 
means 10. The terminal 100 of the automatic selecting means 
10 is connected to the contact 9b of the switching means 9. 
In the first state when the contact 9a is selected, the heating 
elements 3a-3b are connected in parallel to an AC power 
supply 7. In the second state when the contact 9b is 
selected, the contacts 10a-10b are switched in sequence at 
each fixed period based on a timer counting the operating 
time of the heater H, and only one of the heating elements 

3a-3d is connected to the power supply 7 via the automatic selecting means 10. 
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What is Claimed Is : 

1. A heat generating device including a heater comprising multiple ribbon-like 
heat generating elements formed on and extending along the length of an 
insulator substrate, switching means that can perform switching between a first 
state in which the ribbon-like heat generating elements are connected in parallel 
to the power supply and a second state in which one selected ribbon-like heat 
generating element is connected to the power supply, and automatic selecting 
means that, when the second state is selected, automatically and sequentially 
selects one ribbon-like heat generating element from among the multiple 
ribbon-like heat generating elements. 

2. The heat generating device according to Claim 1, wherein four ribbon-like 
heat generating elements are formed on the insulator substrate of the heater, and 
while a 100V power supply can be accommodated based on the selection of the 
first state via the switching means, a 200V power supply can be accommodated 
based on the selection of the second state. 

3. A heat generating device including a heater comprising multiple ribbon-like 
heat generating elements formed on and extending along the length of an 
insulator substrate, switching means that can perform switching between a first 
state in which the ribbon-like heat generating elements are connected serially to 
the power supply and a second state in which one selected ribbon-like heat 
generating element is connected to the power supply, and automatic selecting 
means-that,-when-the-second-state-is-selected,-automatically-and-sequentially- 
selects one ribbon-like heat generating element from among the multiple 
ribbon-like heat generating elements. 

4. The heat generating device according to Claim 3, wherein four ribbon-like 
heat generating elements are formed on the insulator substrate of the heater, and 
while a 200V power supply can be accommodated based on the selection of the 
first state via the switching means, a 100V power supply can be accommodated 
based on the selection of the second state. 
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[Detailed Description of the Invention] 
[0001] [Area of Industrial Use] The present invention relates to a heat 
generating device that is appropriate for fixing toner transferred from a 
photosensitive drum to paper in the electrophotographic process and that can be 
used with power supplies having different voltages. 

[0002] [Prior Art] In the so-called electrophotographic process, toner is fixed 
using a heater that heats and fuses onto paper the toner transferred from a 
photosensitive drum. This type of electrophotographic process is widely applied in 
dry copiers, laser printers, LED printers and the printing units of facsimile 
machines. 

[0003] In order to reduce the size and weight of the fusing unit in the 
electrophotographic process and to reduce the time required for the fusing unit to 
be heated to a usable temperature, a heater comprising ribbon-like heat 
generating elements disposed on an insulator substrate may be used as the fusing 
heater in place of the traditional cylindrical heater having a halogen lamp 
inserted therein (see Japanese Laid'Open Patent No. H5- 182750, for example). 
[0004] Such a heater can be obtained through a simple manufacturing process 
in which heat generating resistors are formed via printing and burning of resistor 
paste such as silver/paradium paste into ribbon configurations on an insulator 
substrate made of ceramic or the like, and is usually thin. Moreover, because the 
toner fixing temperature is achieved instantly after a current is provided between 
both ends of the heat generating elements, it offers the benefits that the fusing 
unit in the electrophotographic process can be reduced in size and weight, its cost 
can be reduced, and the wait time after the supply of a current is reduced to 
almost zero. 

[0005] [Problems Addressed by the Invention] Incidentally, because a fusing 
heater used in the electrophotographic process like the one described above 
consumes a large amount of power, a built-in stabilized DC power supply is 
generally not used, and instead, a commercial AC power supply is used directly. 
[0006] However, the voltage of the commercial AC power supply may vary 
depending on the shipment destination of the product incorporating the 
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electrophotographic process. As a result, in the prior art, heaters having different 
resistance values need to be incorporated in fusing units depending on the power 
supply voltage of the shipment destination. The need to prepare multiple types of 
heaters leads to an increase in cost of the apparatus incorporating the 
electrophotographic process and complicates component part management, and 
the user encounters the problem that the apparatus can no longer be used if it is 
moved to a location having a different power supply voltage. 

[0007] The present invention was devised under the circumstances described 
above, and an object thereof is to provide a heat generating device that can be 
used with and accommodate power supplies having different voltages by 
appropriately changing the resistance of the heater via a simple operation, and 
that can extend the useful life of the heat generating resistors over the prior art. 
[0008] [Means to Address the Problems] In order to address the problems 
described above, the present invention offers the following technological means. 
[0009] The invention pertaining to Claim 1 of this application is a heat 
generating device including a heater comprising multiple ribbon-like heat 
generating elements formed on and extending along the length of an insulator 
substrate, switching means that can perform switching between a first state in 
which the ribbon-like heat generating elements are connected in parallel to the 
power supply and a second state in which one selected ribbon-like heat generating 
element is connected to the power supply, and automatic selecting means that, 
when the second state is selected, automatically and sequentially selects one 
ribbon-like heat generating element from among the multiple ribbon-like heat 
generating elements. 

[0010] ~The-invention~pertaining-to-Glaim— 2-of-this-application-is-the-heat- 

generating device according to Claim 1, wherein four ribbon-like heat generating 
elements are formed on the insulator substrate of the heater, and while a 100V 
power supply can be accommodated based on the selection of the first state via the 
switching means, a 200V power supply can be accommodated based on the 
selection of the second state. 

[00 11] The invention pertaining to Claim 3 of this application is a heat 
generating device including a heater comprising multiple ribbon-like heat 
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generating elements formed on and extending along the length of an insulator 
substrate, switching means that can perform switching between a first state in 
which the ribbon-like heat generating elements are connected serially to the 
power supply and a second state in which one selected ribbon-like heat generating 
element is connected to the power supply, and automatic selecting means that, 
when the second state is stated, automatically and sequentially selects one 
ribbon-like heat generating , element from among the multiple ribbon-like heat 
generating elements. 

[0012] The invention pertaining to Claim 4 of this application is the heat 
generating device according to Claim 3, wherein four ribbon-like heat generating 
elements are formed on the insulator substrate of the heater, and while a 200V 
power supply can be accommodated based on the selection of the first state via the 
switching means, a 100V power supply can be accommodated based on the 
selection of the second state. 

[0013] [Action and Effect of the Invention] Where a 100V power supply and a 
200V power supply are used, for example, if a certain amount of heat energy is to 
be obtained in either case, the current provided to the heat generating resistors of 
the heater when the 100V power supply is used is twice that provided when the 
200V power supply is used. This means that the ratio of the resistance of the heat 
generating resistors when the 100V power supply is used to the resistance of the 
heat generating resistors when the 200V power supply is used must be V4. 
[0014] Therefore, in the prior art, separate types of heaters having a 
resistance ratio of 1:4 need to be manufactured, i.e., one for shipment destinations 
where a 100V commercial power supply is used, and the other for shipment 
destinations where a 200V commercial power supply is used, such that either type 
of heater can be incorporated in the fusing unit of the electrophotographic 
processing apparatus in response to the voltage of the commercial power supply of 
the shipment destination. 

[0015] In the invention according to Claim 1 of this application, selection can 
be made between a state in which the multiple ribbon-like heat generating 
elements disposed on the heater are connected in parallel with the power supply 
and a state in which only one of the heat generating resistors is selected and 
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connected to the power supply, such that the heat generating device including this 
heater can be used for both types of commercial power supplies [having the 
different voltages] at [different] shipment destinations. 

[0016] In other words, as further specified in Claim 2, if there are four 
ribbon-like heat generating elements on the heater, the total resistance of the 
heater has a ratio of V4 between the state in which the heat generating elements 
are connected in parallel and the state in which only one of them is selected. 
Accordingly, if the first state in which the four ribbon-like heat generating 
resistors are connected in parallel is selected when a 100V power supply is used 
and if the second state in which only one heat generating resistors is used is 
selected when a 200V power supply is used, the same amount of heat energy can 
be obtained [in either case] . 

[0017] At the same time, in the invention according to Claim 3 of this 
application, selection can be made between a state in which the multiple 
ribbon-like heat generating elements disposed on the heater are connected 
serially to the power supply and a state in which only one of them is selected and 
connected to the power supply, such that the heat generating device including this 
heater can be used for both types of commercial power supplies [having the 
different voltages] at [different] shipment destinations. 

[0018] In other words, as further specified in Claim 4, if there are four 
ribbon-like heat generating elements on the heater, the total resistance of the 
heater has the ratio of 4^1 between the state in which the heat generating 
elements are connected serially and the state in which only one of them is selected. 
Accordingly, if the first state in which the four ribbon-like heat generating 
resistors-are-GonneGted-serially4s-selected-when-a-200V-power-supply-is-used and- 
if the second state in which only one heat generating resistors is used is selected 
when a 100V power supply is used, the same amount of heat energy can be 
obtained [in either case] . 

[0019] In the invention according to Claim 1 or 3, the switching means that 
switches between the first state and the second state may comprise a manual 
switch, for example, and if the first or second state is selected at the time of 
shipment by operating the manual switch depending on the voltage of the 
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commercial power supply at the shipment destination, commercial power supply 
voltages at [different] shipment destinations can be easily accommodated using 
the same heat generating device. 

[0020] In addition, in the invention according to each Claim of this application, 
the four ribbon-like heat generating resistors are automatically sequentially 
selected when the second state using only one of the four ribbon-like heat 
generating resistors is selected by the switching means. In this way, the progress 
of deterioration of the four heat generating resistors due to thermal destruction 
can be distributed evenly and as a result, the useful life of the heater can be 
extended. 

[0021] As described above, according to the present invention, even if the 
voltage of the commercial power supply varies from a shipment destination to 
another, the same heat generating device can be used. Consequently, the 
manufacturing cost of the heat generating device, and of the heater in particular, 
can be reduced overall and the complexity of component part management is 
reduced, which can lead to further cost savings. In addition, the useful life of the 
heater can be relatively extended over the prior art. 

[0022] [Description of the Preferred Embodiments] Preferred embodiments of 
the present invention are described specifically below with reference to the 
drawings. 

[0023] Figs. 1 and 2 show one embodiment of the present invention. The 
heater H used in the heat generating device 1 of the present invention is prepared 
using the same method as for this type of heater disclosed in the Japanese 
Laid-Open Patent No. H5-182750 previously referred to. 

[0024] As shown in Figs. 1 and 2, ribbon-like heat generating elements 3a, 3b, 
3c, 3d having a prescribed width are simultaneously formed on the top surface of 
an insulator substrate 2 made of ceramic or the like and extends along the length 
thereof, such substrate having a rectangular shape when viewed from above, such 
that the heat generating elements are parallel to one another, and conductive 
electrode units 4a, 4b are respectively formed at either end of the heat generating 
elements 3a, 3b, 3c, 3d such that part of the conductive electrode units overlap 
with the end parts of the heat generating elements. A protective glass coating 5 is 
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applied over the heat generating elements 3a, 3b, 3c, 3d and the electrode units 4a, 
4b (see Fig. 2). However, a part of each conductive electrode unit 4a, 4b is exposed 
outside the protective glass coating 5, and the exposed part is used as a terminal. 
[0025] The ribbon-like heat generating elements 3a, 3b, 3c, 3d are easily 
formed via printing and burning using a resistor paste such as silver/paradium 
paste or ruthenium paste. Furthermore, the conductive electrode units 4a, 4b can 
also be easily formed using a conductive paste such as silver paste and applying 
the same technique used for the formation of the ribbon-like heat generating 
elements 3a, 3b, 3c, 3d, i.e., printing and burning. 

[0026] In the example shown in Fig. 1, four ribbon-like heat generating 
elements 3a, 3b, 3c, 3d are formed on the heater H, and each ribbon-like heat 
generating element has the identical width and length. They are formed such that 
they each independently have a prescribed resistance. The resistance of the 
ribbon-like heat generating elements 3a, 3b, 3c, 3d is set such that a prescribed 
heat energy can be generated when a 200V commercial AC power supply is used. 
[0027] Fig. 1 also shows in a schematic fashion an example of the circuit of the 
heat generating device 1 of the present invention using the heater H having the 
four ribbon-like heat generating elements 3a, 3b, 3c, 3d. Wiring 6 is connected to 
the terminals 4a at one end of each ribbon-like heat generating element 3a, 3b, 3c, 
3d (the left side in Fig. l) in a parallel fashion and is connected to a terminal 7a of 
the AC power supply 7. 

[0028] The terminals 4b at the other end of each of the heat generating 
elements 3a, 3b, 3c, 3d (the right side in Fig. l) are connected in parallel by wiring 
8 and lead to a first contact point 9a of switching means 9, and wiring 8b that 
bifureates-f rom-eaGh-ter-minal-leads-to-the-contact-point s- 1 :0a,— 1 0b ,— l-0c,— l-0d-of- 
automatic selection means 10. The selection terminal 10o of this automatic 
selection means 10 is connected to a second switching contact point 9b of the 
switching means 9. The switching terminal 9o of the switching means 9 is 
connected to the other terminal 7b of the AC power supply 7. 

[0029] The switching means 9 may comprise switching means that can switch 
the connection of the AC power supply 7 to the first contact point 9a or to the 
second contact point 9b via manual operation. On the other hand, it may comprise, 
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for example, an automatic switch that automatically detects the voltage of the 
commercial power supply and automatically connects to either the first contact 
point 9a or the second contact point 9b depending on the voltage value. 
[0030] The automatic selection means 10 can be constructed such that, when 
the switching means 9 is selecting the second contact point 9b, one of the contact 
points 10a, 10b, 10c, lOd is sequentially selected at certain intervals based on a 
timer that counts the device operation time, for example. A construction may also 
be adopted in which, instead of using the operation time of the device, the number 
of prints is counted in the printer in which this heat generating device is used, 
and one of the contact points 10a, 10b, 10c, lOd is sequentially selected each time 
the count value reaches a certain number. 

[003 1] In the construction described above, where the first contact point 9a is 
selected by the switching means 9 (i.e., in the first state), the four ribbon-like heat 
generating elements 3a, 3b, 3c, 3d on the heater H are connected to the AC power 
supply 7 in parallel. The total resistance of the four ribbon-like heat generating 
elements connected in parallel in this fashion is one- quarter of that of each 
ribbon-like heat generating element. 

[0032] On the other hand, where the second contact point 9b is selected by the 
switching means 9 (i.e., in the second state), one of the four ribbon-like heat 
generating elements 3a, 3b, 3c, 3d on the heater H is connected to the AC power 
supply 7 via the automatic selection means 10. 

[0033] Therefore, the ratio of the resistance of the entire heater H between 
when the first contact point 9a is selected and when the second contact point 9b is 
selected is 1-4. 

[0034] Incidentally, AC commercial power supplies worldwide can be classified 
into 100V power supplies, as in Japan, and 200V power supplies, as in the U.S. In 
other words, the commercial power supply voltage ratio is V2 depending on the 
shipment destination. 

[0035] When this type of heat generating device 1 is used as the fusing heater 
for a fusing unit in the electrophotographic process, the heat energy required of 
the heater is set to a certain value regardless of the shipment destination. As 
described above, where the usable commercial power supply voltage ratio is 1-2, 



9/11 

JP07-142148A 

the ratio of the resistance values required of the heater to obtain a certain amount 
of heat energy is 1-4. Therefore, in the example shown in Fig. 1, if the first contact 
point 9a of the switching means 9 is selected for shipment destinations where a 
100V power supply is used and if the second contact point 9b is used for shipment 
destinations where a 200V power supply is used, a constant amount of heat 
energy is obtained from the heater during operation. 

[0036] Therefore, using the heat generating device having the construction 
described above, shipment destinations using a 100V power supply and shipment 
destinations using a 200V power supply can be accommodated using the same 
heat generating device. 

[0037] Consequently, in comparison with the prior art in which two types of 
heaters having different resistance values must be prepared by changing the 
mixture ratio of the resistor materials or the like, the manufacturing cost for the 
heat generating device can be reduced accordingly, component part management 
for the heat generating device becomes easier, and resultant cost savings can also 
be expected. 

[0038] Moreover, in the heat generating device 1, when the second contact 
point 9b is selected by the switching means 9, i.e., when the heat generating 
device is accommodating a 200V power supply, one of the four ribbon-like heat 
generating elements 3a, 3b, 3c, 3d is automatically sequentially selected. 
Therefore, the ribbon-like heat generating elements 3a, 3b, 3c, 3d can be 
efficiently used and the deterioration thereof due to thermal destruction can be 
distributed evenly. Accordingly, the overall useful life of the heater H can be 
substantially extended. 

[0039] Incidentally-the heat-generating-device-l-shown-in-Eig.-l-comprises-an. 

example in which the resistance ratio of 1-4 is achieved by enabling switching 
between a state where the four ribbon-like heat generating elements are 
connected to the power supply in parallel and a state where only one of them is 
connected to the power supply in order to accommodate both 100V and 200V 
power supplies, but when four ribbon-like heat generating elements are formed on 
the heater, the resistance ratio of 4-1 can be achieved and both 200V and 100V 
power supplies can be accommodated by enabling switching between a state 
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where the four ribbon-like heat generating elements are serially connected to the 
power supply and a state where only one of them is connected to the power supply 
as shown in Fig. 3. 

[0040] In other words, in the example shown in Fig. 3, wiring 8 that serially 
connects the four ribbon-like heat generating elements 3a, 3b, 3c, 3d is connected 
to first switching contact points 9a, 9a of switching means 9 comprising two 
interlocked switches 9', 9' disposed such that they sandwich the power supply 7, 
and both ends of each ribbon-like heat generating element 3a, 3b, 3c, 3d are 
connected to corresponding switching contact points of automatic selection means 
10 comprising two interlocked switches 10', 10' each having four switching contact 
points 10a, 10b, 10c, lOd. The selection terminals 10o, 10o of each interlocked 
switch 10', 10' are connected to second contact points 9b, 9b of the switching 
switches 9', 9'. 

[0041] The two interlocked switches 9', 9' that comprise the switching means 9 
may be constructed such that they connect the AC power supply 7 to the first 
contact points 9a, 9a or the second contact points 9b, 9b via manual operation. On 
the other hand, they may also comprise automatic switches that can 
automatically detect the commercial power supply voltage and automatically 
connect to the first contact points 9a or the second contact points 9b. 
[0042] The automatic selection means 10 can also be constructed such that 
when the switching means 9 selects the second contact points 9b, 9b, it 
sequentially selects one of the contact point pairs 10a, 10b, 10c, lOd in an 
interlocked fashion at certain intervals based on a timer that counts the device 
operation time, for example, as in the embodiment shown in Fig. 1. A construction 
may also-be-adopted-in-thatj-instead-of-using-the operation-time-of-the-device,-the 
number of prints is counted in the printer in which this heat generating device is 
used, and one of the contact point pairs 10a, 10b, 10c, lOd is sequentially selected 
each time the count value reaches a certain number. 

[0043] In the example shown in Fig. 3, when the switches 9', 9'of the switching 
means 9 select the first contact points 9a, 9a, the four ribbon-like heat generating 
elements 3a, 3b, 3c, 3d on the heater H are serially connected to the power supply 
7. On the other hand, when the switches 9', 9'of the switching means 9 select the 
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second contact points 9b, 9b, only one of the four ribbon-like heat generating 
elements 3a, 3b, 3c, 3d on the heater H is connected to the power supply 7. The 
total resistance of four heat generating resistors having the same resistance is 
four times the resistance of one of such heat generating resistor, and therefore, in 
the example shown in Fig. 3, the state in which the switching means 9 selects the 
first contact points 9a, 9a is the state accommodating a 200V power supply, while 
the state in which the second contact points 9b, 9b are selected is the state 
accommodating a 100V power supply. 

[0044] Therefore, the same action and effect as that explained with regard to 
the example shown in Fig. 1 can be expected from the example shown in Fig. 3 as 
well. 

[Brief Description of the Drawings] 

[Fig. l] A plan view showing one embodiment of the heat generating device of the 
present invention together with a schematic illustration of the circuit. 
[Fig. 2] An enlarged view cut along the II-II line of Fig. 1. 

[Fig. 3] A plan view showing another embodiment of the heat generating device of 
the present invention together with a schematic illustration of the circuit. 
[Key] 

1 Heat generating device 

2 Insulator substrate 
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{c, ^-<D^flgsr^LT2 o o vrntDrnmizztfo-fz 

[0 0 11] £<b(C, *BO»*^3jCffi«Lfc««^ 
^©:S^I^|£tf5»©®#:3§ 

^f5fz^it^*)ix.5ii:^f§^tii 10 
*.#g:t, ±IE»-©!RI8* s aSl*fi-r^5ii^^ N ± 

«t5§»IMh 

[0 0 12] £blc, **©»#£ 4 KlSSSLfcaHKaS 
I', ir©«WLtioov^©liiic^t?, 20 

[0013] 

[mw<Dftm&£xf%\%:] tLtx.n, i o o vomm 

t, 2 0 0 vro«jgSrffl^S*&lw*5V^r, i^-fti©^ 

^iciaitfensjBiRaffiiftKiWixs^smftii, ioo 
v©«agsrfflvv5»^-©«jtfli^ % 2 o o v©«aafc/B 

^5#-£©«M©2{g^ft5„ wOiili, 10 0V 
©m«i«:ffl^5^©^^#©J£#i|l£, 2 0 0V 
©«W*fflV^5»&©38JRJfi0t(*:©lfitt«©Jttl : 4 30 

[0 0 14] Lfc#oT, i00V©fgffllW 
fU/B^igftttfatttlfifflt, 2 0 0 V©j«JBWRaS5fflfflpr 
igftttiaittflfifflt-?, %$ii£ft#©&ftfiiifc£ l : 4 b 

Litwm<Di)mt-?&w&Lx&%, ztibwrti 
fr&&fort&(Dmm%M<Dm&.\zttj&Lxm.*^n7v 

[0015] 3M©it**ifcE«ufc*wett, Agfft 

5:1*18*, llftroSMRfiRflccioSrmaRtfl-'L 40 

[cm LT*fflT*§ 5 J: 0 Id 
[0 0 16] -fftfrfc, 8B*S2lcfc^TJ: 9^fr-ftL 

IftbiDioSrljJitSft^i-eH:, ±*^Lt, flPfBl 
t OfiW 1 : 4 t ft 9 » 10 0 Vlll^jSf 

^ *§• id i4 4 o © ffFttastti&Kft zmmm-tzm-v 

:Rtt«:»fcU 2 0 0VSjSlCJtJESi-S*&lCf4, -o 50 
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4 

»f»3t^^**r»Sr. t*5-e*SJ: 5 lefts. 
[0 0 17] -*\ 3 icffittLfcSSK-? 

LTjt?iJK:««i-*tt«i:, «»©3B!»fl:©-o«:«sr 
fc#tT*l!W- -S^t^S^-et-SJ: d© 

[0018] i-ft*>*>. n#m4\z&^x£?)Mcmk\s 

X^ZXolz., tzbx.lt, inllftfc-^lcttttS^fcflM* 

r*l,ib©-o£iI#l-f SS^tT*!^ £fttLT, 
fc-*©&fiifil«S4 : It* 5, 2 0 0 VWRlcStlSf 

JfltflSSrSRU l0 0Viig[;^t5i^i:il -o 

WlH*yu¥Sr#5 r. t iJ-e* £ i ? left £„ 
[0 0 19] ±E»*3fil*fctt3©|8l«t*5V^T, t 

b m~(D^m t o s# ?> 

5r t^-Cf S©t?fe5 0 

[0 0 2 0] *ftfc*tt-CB:fc< , #R©±iE#38WtC*5 

v^rrt, fct^ti4o©^^®^:fl:©5* J ©v^ii 
l o*aiRi-5«-©*t«tiD 5 iotS 

fcijtJ !9 &x.)IiR-f S ± -tp-fSt, 4o 

*©i^m, Mfc-*©#&#3£g£*i,£r t left*. 
[0 0 2 1 ] ^©J: 5 le x *BBSWC J: *Ui, S^ttfi 
ltift©iSfflmaS©mEE/6SMftoT^Tt>, mic^iSL 
■C*ii©«f»§SttSr«ffl-r £ - t #T*# 5 «t 5 left D , 
t 9frttta*ftfc-*©Kii=* h*S£#t L 

tleft£ 0 
[0 0 2 2] 

[0 0 2 3] EH*3i^H2l4, 2W136M©-®ffiSr* 

^Hf4, S*WlCtt, #j[fCi|IB^LfcWSBsp5- 18 2 7 
5 0-§-^fBlc^^tLfc^©S©t-^ t |5]$l© Affile J; 

[0 0 2 4] Hi tJit^H 2 ir^^tvs i 9 



5 

a, 3b, 3c, 3das***EVMC3FffSr<ei-J:5t 
LT— #il($3a, 3b, 3c, 3 d © 

H*ift3a, 3 b, 3 c, 3 d ta^ L±ffit!Hi8&4 a , 4 
b £H9 i {SS^^-tW^ 5^i££ 

4x4 (®2#I0 o fcfc'U ±!H^m^4a, 4b 

[0 0 2 5] ±1B*ttlB*ftfls: 3a, 3b, 3c, 3d 

»4a, 4bt> ffl'*-* h^©W^-* 

T, ±ia^*t38l»ft3 a, 3b, 3c, 3 &<DMj&bm 

«©¥&£.}: 9* -ffcfr^ TOJ'MKcfc9, ffifilc 

[0 0 2 6] m 1 (O^i"0iJ|C*3^T, ±|EJP5Rt-^H 20 
©MW3a, 3b, 3c, 3dll 4«$£ft 
T*3 9, «-*^«3R#M:, ^]-©il>g<>:lB)-©:l:££fco 

3 b, 3 c, 3d©ffift]fi£fi, 2 0 0V©SiJB£8fMfflg 

[0027] IllCfiJfc, 4*(DM»3a, 3 

b, 3 c, 3dBt5i»St-^H5:ffl^fc*«| 
«SH ©@?g«^^t:*LT^5„ 30 
Ifr3a, 3b, 3c, 3d ©-3£{|| (0 1 ©£W ffi 
f4a fcti, Ei»6*SSfe3FIJSEtt$JXTX««H7©-^ 
©SS^7 a fCoft#tiT^5 0 

[0 0 2 8] ^LT, #3§t?&#3 a, 3 b, 3 c, 3d 
OfflJ&M (ilOtfll) iS^Mbtt, K4&8fc«fcot , afe 
MSBRSi'U DJIx.fi 9 9 a i:lct^ 

Stt8ft¥Itl O0>«-&£1 0 a, 10 b, 10 
c lOddoti^ r.©£tt3&#ai o©jiiR 

£9 btttBEsnrvs. sit, r©uti!>jM.#a9© 

9*>Mkytm=h9, fis 33IEWR 7 <o 5 7 b 

l-^^tXT^So 

[0 0 2 9] ±IE#JU**.#a9l4, -r = aT^tRm- 
«to-CSE*««7«r±E*-©*^9 a3=fcf4S&-©g| 
* 9 b {C#J 9 ftt» 5 CI <b AS T* § 5 * y 

,&9 a*fctt»-©»jS9 b©V^-f*T,*»fcitt«J|c:»« 
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[0 0 3 0] ±IESSl)l«#&l Ofi, ±B«9**.^ 
&9#JR-©ttjfc9b*a«LT^S^fc*I^T, fc 

B*Wfcfc#*j6 10a, 10b, 10c, lOd £Ji& 

36«©fMttB*IB]fc. J:5©T?tt<C< , r©«Jiafi11#fflv> 

***-^*lcai-5ftftlc4Me^i 1 0 a , l 0 b , 1 
Oc, l 0 d«:IBft»«flJ5*A-r5J:5l-fllrii-*-5r 

[0 0 3 1 ] £JLk©flfJ&(-*3^-C, ±IE^t)^^S9 . 

#f£) , Wt-7H±©4*<0f»*3a, 3 
b, 3c, 3dH SfflE«SE7mtLT^JS5iR*iX* 

©£#£ LT©«ft{tfi, #«r#3&J?M*:©«fcfl© 1 / 
4 t45, 

[0 0 3 2] ±IE$ 9 18: 9 ULjbM^T&r© 

»i«?aiO«:^LT, JD?»k-^H±©4*©^ 
iS$lft3a, 3 b, 3 c, 3 d © 5 V*f Jxri* 1 #© 

[0 0 3 3] Ltztf^X, $W&Z.^&9iZiS^xm- 

)1^^4xTV^m^{-*5(t5)Mt-^H^i: LT© 
S^it©Jt(2, 1 : 4 bt£Z> B 

[0034] t^zx\ Mt^-m^x. &m*>mmnM 

©HJBEWu tcbx.l$B*<D£ ?t£ 1 0 0 Y%b, tcbz. 
[ 0 0 3 5] r©a©*JR^Sl ^If5iyntA© 

mm&mnMt>W£i£& 1 : 2T?*>a*a\ -^©%^a 

Jttt, 1 : 4i<c50-efc9, LfcdSoT, ±120 1 (C 

^-t-0ij©^-&> 10 ovfommmmx^ sttipjtt^ffl 

iLTfi, ±IE«I0»A.^a9O«-O*jS9 atSW? 
U 2 0 0 V©mM^iJfflT-#5ttfttt^f-2tL-Cfi, 
^-©^,^9 b&S#L-C*il*tf, f^!BlB#fr*3V^, An 

[0 0 3 6 ] Lfc^ 0 -c, ±|B©«J5JS©*»««*fflV^ 
ixtf, *ii©*SRl3Sfifc: J: 5 > 1 0 0 V*©*S[$rflUB 
-e%5tt(6]ttit&fflt, 2 0 0 V^©«aSS:flJfflt?#5ft 

[0 0 3 7 ] ZcDtctb, fia#*m«DE^«r*3Ei-5* 
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[0 0 3 8] -tH^rt-ett* < , ±IE38?»36« 1 f-fci^ 
W^iXt^5^IC*5V>-C, f 200V» 

3 a, 3 b, 3 c, 3 d KlWl^ 9 ^Til^ 

b, 3c, 3ditomfa\zm\t*i£&bs ztibatosm 10 

[0 0 3 9] tr^T% ±IBHilc*Lfc»JKaSflli 

flit, ^r*i*»lo©«f««l»flc©*Sr«RlcStLT» 
ffi.tZVtmtZW'Ot&z.ZZ.k&XZZXofcLX, ffi 
tntfUtl : 4£^fijcU 100V^rotili:2 00Vl 

^-t-«t5l^ 4o©flf:088fRH*:3 a, 3b, 3c, 3d 

t5i ^cLTfc, ®^Cffiit4 : 1 £ii$U 2 0 0V 
*©«jSi: l 0 0 V%<DmMlz.ttfcir?>Zk&X'%Z>i. 

[oo4o] h 3 {ZTjk-rmxit, timt-* 

H±©4o©TO»3a, 3 b, 3 c, 3 d fcjtJIJ 
fc«UH*5E*3R 8 SrM 7 fe»tf 4 5 I- LTI2S L/c 
"owiiiiSSQ y^9' , 9' a^fciSQ!) 30 

M?S9©#f-^0»ig,fi9a, 9a|:^f 
5-^ «t»3a, 3 b, 3 c, 3 d ©Pi«S 
£\ WW4oro§]0M^i 0 a, lOb, l 
0c, 1 0 d Sr^o-o©^tb^^ l 0' , 10'. 

S5«!LT^5 0 ^LT, #JISj^-T 1 0' , 10' 
^)flW5iB^T.-OT7— ro— 14— t««i!0U-**^f -y — 
9' , 9' ©#»-©SJ9»*.ttA9b, 9b(cfiM9t3 

[0 0 4 1] ±|B«) 15 ^x^S 9 «r«fifc-f § -o©il8j 40 
S«J5»x.^>r y^9' , 9' 7= 3 7^|:± 
oTSE«««7*#!B-«)«jS9 a*fcttJBZ©«j{S9 

b t« "9 mTLtgrn-tz z t &xz 5 4 5 (--r-s sa\ fc 

till ffiffiM0*EE*Sftn£ttfe]L-C. ^©mm 
ttiySCTJS-OSEjftg a£7tf4fg-©&&9 b©l/vf 
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[0 0 4 2] ±Bi»«R^ftl 0<>*fc, 01 

^LfcH16fiaji:lRl«, ±ie$J ?> 9 ©85 

&9 bfciliRLTl^^Kl&^T, fc£x.li2£ffft» 
B#IKI &fH$1-5 * >f -7 {c:g<5i, nt> d* t 

jRlOa, 10b, 10c, 1 0 dSrJdfc&ftLTSJD 

tf-jzm^mtz&zkiz&m&i o a, iob, 10 

c l 0 dfcWfcWWOD J: 5K*riE1-5r i 

[004 3] H 3 |;:*-rW(C:i8V*T, ±IE^J 9 
9©#*^y^9' , 9' 9 a , 9 a £51 

RL-CV^S*&ttt, lPj»t-^H±04o©1j!rtt»m 
*3a, 3 b, 3 c, 3 dl±. mM7[ZMLXmH\zm 
f$E&tiZ>Zk{zt£Z> B ±IEW0Jftx.¥a9©«-^ 
, 9' ^l©gi9b, 9b£iIiRLTi^ 
Mt-?H±W4 00WHfr3a, 
3b, 3c, 3d ©3ft Ltz—otD^WM 7 {ZM LX 

ot\ :L©0 3{C^t- 0!l©»S\ §J!)|^t9/iSI- 

©M9a, 9 aSraR-rs*tffias2 o ov^©aas^ 

*fJC&-r5^SlT*fo 9 , »~ 9b, 9 b £il3R-r 5 

[0 0 4 4] Lfc^oT, r©El3lC^Lfc^!ltCj;oT 
fc, Hl©«fcov>TRWLfc©i:rafll©f^ffl»*S:«| 

[Ell] *«3BW©«iRKfI©-|llfi0!ISr«S;«)/j;lHlK 

[[212] Hl©II-il*fttt*IWifilS?fc3. 

[12 3] *H3SW©IS«^fi©<lb©llifi«fiJt«S:fi«j*laI 

•ifr±#**i-qtffiH x h-&i 

l &f&=£E 
2 

3a, 3b, 3c, 3d ffiftt«5»{*: 

9 iiQ 0 

10 gns^^s 
h jbns&t-* 



